Peripheral blood stem cell acquisition by large-volume leukapheresis in growth factor-stimulated and unstimulated rhesus monkeys: development of an animal model.
Twelve (eight unstimulated [UNS], four growth factor-stimulated [ST]) anesthetized adult male rhesus monkeys underwent a single large-volume leukapheresis (> 3 blood volumes processed) in an attempt to define an animal model for use in future peripheral blood stem cell (PBSC) transplantation studies. The cell separator was primed with autologous blood and saline and set according to the manufacturer's mononuclear cell (MNC) protocol using the granulocyte separation and small volume collection chambers with additional modifications. Stimulated animals received 5 micrograms/kg recombinant human interleukin-3 (rhIL-3) on days -12 to -5, 5 micrograms/kg granulocyte-macrophage colony-stimulating factor (GM-CSF) on days -4 to -1, and large-volume leukapheresis on day 0. UNS animals did not receive growth factors. Vascular access was via a triple lumen intra-aortic catheter; blood pressure was monitored via the third lumen. Pre- and post-apheresis blood counts were determined and product hematocrit (Hct), MNC, colony-forming units-granulocyte/macrophage (CFU-GM), CD34+, and lymphocyte subsets were studied. During the 100-minute large-volume leukapheresis with mean flow rate 26.4 +/- 3.9 mL/min, the pre- and post-Hct were 36.6 +/- 2.6 and 32.3 +/- 7.0%, platelets 447 +/- 305 and 154 +/- 77 x 10(9)/L, and MNC 2.7 +/- 0.9 and 1.9 +/- 1.4 x 10(9)/L (all p < .05) in UNS animals. In ST animals, the pre- and post-Hct were 39.0 +/- 5.6 and 34.9 +/- 3.7%, platelets 507 +/- 100 and 150 +/- 9 x 10(9)/L (p < .05), and MNC 4.9 +/- 1.6 and 2.8 +/- 0.7 x 10(9)/L (p < .05). The product contained 98.5 +/- 1.4% MNC, 4.1 +/- 4.1% Hct, 1.9 +/- 0.6 x 10(9) MNC, 9.2 +/- 7.3 x 10(4) CFU-GM, and 3.5 +/- 2.1 x 10(6) CD34+ cells in UNS animals. In ST monkeys, the product contained 49.5 +/- 32% MNC, 6.4 +/- 4.4% Hct, 3.6 +/- 1.8 x 10(9) MNC, 49.3 +/- 39 x 10(4) CFU-GM, and 9.1 +/- 5.5 x 10(6) CD34+ cells. Greater than 75% of the product MNC were CD2+ T cells in ST and UNS animals. Large-volume leukapheresis in rhesus monkeys was tolerated well. Herein we characterize an animal model for large-volume leukapheresis in UNS monkeys that is similar to that of human PBSC leukapheresis. In ST animals there is more than a five-fold increase in CFU-GM collected and an increase in circulating CFU-GM/MNC.(ABSTRACT TRUNCATED AT 400 WORDS)